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(54) POLYPROPYLENE COMPOSITE RLM 

(57)Abstract: 

PURPOSE: To provide a polypropylene composite film which has an excellent heat sealabllity such as low- 
temperature heat sealabllity and heat sealing strength and excellent slipping properties and blocking resistance. 
CONSTITUTION: A polypropylene composite film comprises [I] a crystalline polypropylene layer, and [II] a 
polypropylene composition layer, wherein the composition [11] contains (A) crystalline polypropylene and (B) 
propylene- 1- butene random copolymer of 10 to less than 50wt.%. The (B) copolymer contains (1) 1-butene 
constituent unit content of 5 to 50mol%, (2) critical viscosity of 0.1 to 5dl/g. (3) 3 or less of Mw/Mn, (4) B value of 
1.0 to 1.5. Further, more preferably (1) 1-butene content and a melting point (60 to 140' C) and (1) and the 
crystallizability satisfy the specific relation formula. The copolymer (B) is manufactured by using a specific 
metallocene catalyst 
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/k^/i^r y — /^i^iy y /u, r y —f\^iy y if 2 fflfi 
(^jy-Y^^r^s. ±8a2ffl<7)y^3R^wje<7)y-rs^y 

2 fficoy ^ WS<^ ^ 5: ^ L 2 

--2 0(Dy>^u^>^itmityf<im&xh^. 

[0 0 5 51 wC0 5 t>2fficoy^^WS, 2filiicoy/W 

<, $?>jc2fiE<^y-r5S'&ws-efe^C(^;^5#iu<, 
^cr)9^l*i::r/i'=^/i-v'y wv-. T/^^^r^L^r y — ywiy y 

[0 0 5 6] Jl^Ti::-LK-/a^ [ I ] X^^n^M^. 
mit'&^^Ai^mm7j<i-^^ rac-v^^^^/Uv-y u:^- 
tf;^ (2,7-i^P<f^/U-4-^^/U-l--r :/^:=i/U) 
r^Ai^iJ^ay K. rac->^7f "^yl-^^y L^>^-b';^ (2. 7->? 
y ^/U-4~n-:/n e/U-l--t' i^'T^^si/U) v^7U3::i<Jr Av^^J' 
13 y h\ rac-v^;!<f'/U'>y U-^^-fcT:^ (2, 7-v?y ^/^'-4- 
i-7'a tr/U-l-f>'f=^r-./U) -J^^yVanr^Ai;?^ a y h\ r 
ac->?^^/i^vy u:/-lf;^ (2. 7-v^p<^/^-4-n-:/^/^- 
i^y U'>'-tr;^ (2,7-i^7f ^yW4-sec-:/^/W-W>'7^ 
^/i-) v^/U^^iJ^-fcsv^^ P y h\ rac-t^^^^'/Vt^y u:/ 
-tr>^ (2, 7-v?;><^/V'-4-t-:/=?-yi'-l-^>'^i:i/W v^yv- 
=i;=ir>A£;f'J^ciy Kv rac-v^p^^/Wv^y U>'-fcr;^ (2,7 



-7- 



v^^ny rac-v^y ^/Ui^y u:^-^;^ (2.7-£^^^ 
/W-4-n-^^v/>'U-l--<>"5r::^/W') v^/Ucj .^r n y 

K, rac-i^^^/Vv^y (2, 7->^^ f^/W-4-:7:t 

>--7^-/U) i/yPzacn'^Av?:?' a y r 
ac-i^^^/Uv^y l^l^-t:;^ (2. 7->?^^/k-4-:7 j.;=.yl^ 

h\ rac-v?^^/l'i>'y U-V-tr;^ (2. 7- a 
o y >"7^:sL/u) i;yu 3 :ni^7 A i;^ ^ a y K, rac 

-t^pt^y^-vy UV-tfj:^ (2, 7-S?y ^yW4- h y ;^^yv 
vy WV-;/ ^;V-l--i' ^-r^yt-) v?yu=2 — ijr Ai^^;^ a y 

K. rac- f^/WVy U>'-tr^ (2. 7-v?;^ f^yUH- h y 

^S^ny K> rac-:>f3^5=-/Wv'y W'i^-b';^ (2,7-^^^^"/^- 

h\ rac-v^ (i-tTntfyU) v-yuvkTJ^ (2,7-v^>^/i- 
-4-i->^n tf/W-l-xf >'-7*;=.yu) -^^/Uca^ r^i^c;?^ n y 
h\ rac-v^ (n-:/^/W) v'UU^'f;^ (2. 7-v^p« -^yl^4 

rac— :^ n^^iy/U) v^yuyf^; (2,7-1^^^/1- 

-4-i-3^n tVP-l->r >'-r^yU) v?yUr3;:Lr> Ai^iJ^ a y 
K. rac--7*^y^:7ai;:i;Uv'y UVtr^^ (2» 7-i^;^ ^/u-4 

rac-;?«'?^/U:7 2c:=./U^/'y kV'fcT;:^ (2, 7-i^7' ^/I'M-t- 




10 0 6 0] rac-i^7«^yu^/y u:/^-tr^ (4-:7ci:;=:/U- 

->y l^>'-tf;^ (2-7«^yV'-4-'7ii:=.y^-l->r ^'T^^^'U) 
•D;/Ur3:r,r>A'>?^ u y K, rac-i^;'< ^/Pi^ y U^-- If :^ 
(2-^^/1-4- ^''T^^yu) e;^/^^! 

^r>A-:^:^^ay h\ rac--:/><f^yWVy U'^-t^'X (2-^^ 
^/l^H- -1— rv-r— ^;^yU=i:=:'j7A 
v^^J^py rac-v^;^^yl'V'y uy-lf^ (2- 5^/^-4- 

y h\ rac-£^^^/WVy U>'-tr>^ (2-J?<^yW4-(2-T 



z/'^jl^'l-^ i^yUa^i^A-^?:^' n y K. rac- 

i^:7a-.::^yuv'y uv't^;:^ (2. 7->';>< ^yi^4-t-:/f^/i^i- 
-O-v^r^yU) i^yunr^':>A':^^ n y rac-v^:7:rrz/p 
i^y U^-ir;^ (2,7-i^;^^yU-4-i-:/D 
yU) ^:^yl/3ni?Ai^^D y rac-i?>^3i:=^yUVy U-V 
tr;^ (2,7-v^^'5^/P-4-^^yL-l->r r/T'^yl^) i^yV'=J = 
e'Ai^^ay K\ rac->? (p- h y yW) i^y W^-t*;:^ (2. 
7->?;^^y^-4-i-:/n tfyW W ^-y^riyP) i^yWrinr^A 
i^i5^ny rac-i^ (p- 1?^ ti o :7 yu) >y 

(2. 7-i^> f^yu-4-i-::^n \f;v-\->( i^y^^/u) >yfVzizz, 
r^Ae;^^cay k. rac-i^;<^yi->y u^^e;^ (2->«^yu 

v^T^o:^ K. rac-t^;<f^yt'V'y u>^-tf>^ (2. 7-v^7<^ 

yU-4-i-:/n t^yWl-< >7=fnyw) v^yPnzii^ As;?p' 

yu. rac-v^p«^/u>^y W^'-tfJX (2, 7-i;^;)'^yW-4-i-:/ 

c-i^T^^yp-^y uv-tr:;^ (2,7-v^y ^yuM-i-T' D hVw 

V9=^^yWi^yw=3nr5f A-lf;^ (h \) ^ ^ 

>';:^yU2}>-M>) . rac-i^T^ ^yvi^y UV-tr;^ (2, 7-v^ 

^^yu-4"-i-:/u kfyu-i--< yW >^y^^ 'J'-^- 1'^^ 
(p-''7:r.:=^/u:;^/u:7^'th) . rac~ j?< ^yi- y u i^- 

t'J^ (2-:7 ai:^/lx-4-i-^C2 f 'f'yU-l->r ^^T^^ 

/P)v?/l.=i::^r>Ai;^i5^ny K/c^if. 
[0 0 5 71 :^mmx*\t. ±^(D^oK£:^ [1] T/T^^ 

[0 0 5 8] 

[^b:4] 



> h^-fer^yJ^)-l--<>'-r^y^)v^yW3rii>Av?iJ^ n y 

rac-i^^'^/i^S^y l^^^-tr^^ (2-j?< ^yP- 4-(9-r>' 
h^-fe'^yW-l--f>'7^:=^y^)v^y^=3^::7Av>:Jrn y k, r 
ac-v^^^^yWv'y u>-fcr;^ (2-/«^yu-4-(9-:7a.-^:^ h 
yyu)-i— r >'f'=yu)i^yU'=i^'>A-::;f^ p y h\ rac-:>? 

;^f^yui>'y U->-tr>^ (2-^ ^yu-1-(p-:7/U;?^a:7 3i^ 
yw)-W:^'r^y^)i^y^=^»>Ai;!^:5^ n y k> rac-i>^ 
^yt^i^y ^>'-t'>^ (2-;?«'f-/u-4-(^>':^7yw>fp:7 3i 
r:^yu)-i-'l' >'-r=-y^)->^y^=3=^!>Av?i5^ n y K. rac-i^ 
y^yui^y U^-Yf:^ (2-y ^yi--4-(p-^ o a:7 

V'T:=^yU)i^y^=3^»>^-::^:5' n y Kv rac-v^^^yu- 
>V uv-fcT;^ (2-y^yu-4-(iD-t5'pn>'3:— yw)-l->r 
>x:=-yw)i>yV':^^^>At^^ p y K> rac-S^'^^yus/y 
u:^-!^;^ (2-7< ^y^-4-(o-t^ p p ^3t:^yL-)-w 
^yW)i^yW=» — f^Av^'J'n y rac-i^;** ^yVi^ y 



r^r:./U)>:;>rUrT:::ii:7Ai^i5' D i; }>\ rac" ^ f-/^ ^ U 

ra - r;7 JUi^^ n K, rac- v';^ ^/Wi/ V U^- tTJ?^ (2~ 
> ^7^-4- (m- h y /W) ^^-r — /W) v^/W :=iz=^^ J^\yi7 

n y K. rac-C^>?<5^/W->!; u:^-tr:x (2-> ^/W-4-(o- 
hy/U) -l---f >"r:^/U) v^/^=3i:: 1^7 Av?^ n y h\ rac- 
f^/u>- y u (2-;^ ^./w-4-(o, o* 5='/u:7 

j.zi/u)-i->r V'T'^/t') i^/u=»^»^A>':5^n y K. rac- 
ix;.<^/U >y U'>--fcf^ (2-;;< ^/U-4-(p-:3i^/U7 3-.= 

^/viyy w^^-tr;^ (2-^^/u-4-(p-^>^s^>'u:7:i:^>'ix) 

v-y lx>'-t";^ <2-7«^/l'-4-(p-tr7 = ^/^)-l-><>"9' 
r::>'U)i^>'U=ini5rAv?^ D y rac-i/;>< ^/V- y uv- 
tr;^ (2-^ ^yl-4- (m- tr >^ X. r^/i-) >'^=^7U) 
ra:=irj7i^i^:Jr n y Ks rac-v^;>< ^yPV y UV- 1:^:1^ (2- 
y^/u-4-(p*- h y ^^yuv''y yw:7 3:;=:yU')-i-^ ^--t^^ 

— v;?^>?^a y K. rac-i^^^/Wi^y 
-X (2-^ f-/W4-(ar h y 7< '^'/Wv' y 

t'^./U) v^/Ur3:=iT> Ai^^'rJ^P y K. rac-">?yf'/U^/y U 
(2- "7 a: /U-4- '7 sLZ^fV-\-^ >'-r cn/W) i//^ =r 
^!>Ai^i5^ay h\ rac-v'3i^/Uv'y u-^-ii';^ (2-;>< 

rac-'>^-{i-:/p tVP) vyU'>'-ki'^ (2-y":f-7W-4- 
:7 3:zi/u-l->f >"7=^j;L/V')i^;Un;=ir>y»,-e/^ n y K. rac- 
i:^- (n-:/^/W '^yu>'-tr:x (2-;rf^/l^-4-7ic:=^/U- 
l--!' >"7^:=-yV') i^/V-^a^r^ D y }.'^ rac-v^'>^ n 

^=3E-^xyWi/y u>'-i^':;^ (2-7<^/W4-7:E^/V'-l->r V 
7?;::i/u)i^yu=ir:iijr/^.-?^ p y rac-;^ a: 
i/y U-^-f (2-;><f^>'^-4->' 

/U=3r=.e7A>?^ p y h\ rac-v^^^ni.-yWv'y U^-tr^ 
^tt\J K. rac-v^ (p- h y /U) Ulz-^X (2-^^ 

/u-4-:7 3i ^--T^^/u) i^yu =3 ^ i> A V? ^ P y 

5^/U'-4-:7 en jn/u-i-^r ^/i') = "i? a i^^ u y 
f^n/u)i;f/u=izLf^Ai:;^>i' n y h\ rac-^f^uv-tr;:^ 

7 31— yu-l-^ VXJuyU) v?/Ha;=.iir n y K. rac- 

v?^ ^yi-;^ ~ u 15 ;^ (2- ^yw4- :7 it =.71-- 1 

u>^-tr;^ (2-> =^/v-4-7ai— yw-w >'7^^/u) v^yu^i 
=^^A^J:fu^ K> rac-v^y ^/Wv'y UV-fcr;;^ (2-;* 



^/V'A- y 3: :=iyl— 1 X-r =J ^7 A y ^ 

^'l'. rac-v?;^ ^/U^^ y U f;:^ (2->?« f'/U'-4-3J^ y. ::^yU' 
-l->f ^-T^-zu) v^/Ur7r;f>A>'5"/Ui5^ P y K. rac-v^> 

/X.)iP/l^:^:=.^M.^u]) KSOaMe. rac-i^P< ^^I^vy 
U>'-fcr;:^ (2-;^ ^yt'-4-:7 v-r ^yi^) v^yw^ 

-ijrA^py KOSOgMe. rac-v^^f^yt-v^y U^^-tr 
(2->?<'^yl-4->':n::iyU-l— f V7^=:yU) i/yUn::! A 

^y^pyK^y ( h y :7y^3j-py ^>:?^y^7;^^:^^— 
f>) . rac-i^^'f'/^i^y u-^-tr^ (2-p'^yi^4-:7ai^ 
yu-l-'O'T^/^) •:;?yU'3 - (hy7yu::^n>^ 
v;^yu:7;a-:*t*- h) . rac-v^;^=^/U">y W-V-tf;^ (2- 
p<^yu-4-7 3:— v-r— yv) i:;^yi'=i;=.r> a->? (p- 
hyU3i>'>^yU:7;4-:4^— h) , rac-->^y ^/Uv' y U-^-- tf 
^ (2-;*' ^yw4-P^^=.y^-l-f >'^=^yw) ^//l-^— ijr^ 
(p<^/W';^yu:7;i-^^ h) . rac~v^;?f f-yv v y 

tr;^ (2-j?^ ^yW4->' 31 :^ywi->r >-7^nyU) v?yvz3 rjr 

f^yuv-y u^-t^^^ (2-;><^yV-4-7:nnyU'-l-^ 
/U) i;'yt'=i::ii^J^-:;^ ( h y 7yb>i-nrirv^— h) . rac- 
i^;^'f-yl'^^y U>'-fcr;^ (2-;?f *f-/U-4->'3:::^yU-l-^ >- 
>:^yU=r::ir:7A^/ o y K (n-yh^v'K) . 

rac-i^^^yi^v-y u>-tr;^ (2-7* ^yW4-y' 3l='y^-l- 
>r >"r :=-/w) >?/U3::i^Av^ (n-y^h^^^K) , vacZ^ 
y^yui^y uv-tfx (2-7^ ^/u-4-r^^^yU'-l-'--i' 
^yu) i<?y^3;=.Ij?J^^/ c y (^aiydf-ixp) 

Co 0 6 21 rac-i^7<f=-/L'v'y U'^'-fcf'X {l- (2-^31^ 
yU-4-:7:r.r^yU^ >-f^r::yU) } i^;V=2 - ty j^^i? ^ a ]) 

h\ rac-i^pt^yWi^y {1- (2-.-n^yP-4- (a 

-:h7*f-yp) ^^T^j^iyU) } i^/P=2.-^»j7AS^^^p y h\ r 
ac-i^T^-^/Uv-y {l- (2-:ii^yu-4- (3-*:^^ 

^yw) -OT^r^yU) } v^/Wrj- r^^o;?^ p y rac->? 
7^ ^yu-i^y u>-tr:5^ {1- (2-^^yu-4- (2-7« f-yi^-l- 
-^7^yp) -fv^^yu) } >:;^yW3:=.f>As;^iJ^p y K. ra 
c-t^T^f'/i-v^y {1- (2-^^/u-4- (6-r-fe:^ 

^^-f-yu-) -Or^^LyU) } -^/U^tzz^j^iP^ ti \) S\ rac- 
S^7<^y^i^y U>'-1^;^ {1- (2-in^yW-4- O-T^-h^ 
ir^yu) ^Vy=^:=iyl.) } /U =i ^ J>. i;!^ ^ u h\ rac- 

v^y ^yus^y u-^-tf;^ (1- (2-:3^^yw-4" (9-y:r.^i^ 

hyyU) yW) ) C^yW=ir:i>Ai;?^a y K. rac- 

C^>^yvc/y u^^-tfy^ {1- (2-m5^/w-4- (o-T'^yv-r^ 

a:-yu) ^^-y^ji/p) } v?ywri-r>aNi^>J^ P y K. rac" 

i?7«^yWv^y U-V'-hr::^ {1- (2-31 ^yW4- (n,-y^/P37 



-9- 



rac-v^j^^yt-v-U U^'-f^ {l- (2-^^/W4~ (2, 

K. rac->?>^/^'>i; U^-tr;:^ {1- (2-n:^/U-4- (2. 

5-C^;^^/U:7 3i-/U) ^^'v^-yu) } - r> A i^^^^ 

ny h\ rac->^/f=-/u->y U-^^-t^;^ {1- (2-3i5^/w-4- 
(2,4,6-h y >'f'>'t':7ir,:=:/U) -YVv^zi/u) ) i?/W'=i = 
l>Ai^i^c3y h\ rac-v';^^/ui/y U-V-tT^ {l- (2- 
a:^;U-4- (o-:^' n n ^7 jc:=./U) ^ — -'W) J V^.'V^ 
=^i;J>.i^^n]) h\ rac-v?7« ^/Wv-y U>'-tr;< {1- (2 

==-^Jxt^^u]) h\ rac-v'p^^yWVy (1- (2 

:=.^Ai^^o]) h\ rac-i^y ^/Vv^y U^'-tfX (1- (2 
-ir^/u-4- (2, P n:7 3.^/U) ^ ^^^^i^/u) } iJ^ 

/Unnr>A:^i5^ n y rac- ^yU'V' y U^-- bf >^ {l 

} iy/Vzi:=.ryi^i^y7u^) h\ rac-v^y ^^'Wv^y U^- 
-t^::^ {1- (2-^^/W-4- (3, 5- v^:?' n n ai^/U) ^ > 
f^.-zu) ) v^/V-n — i>A>?^^ n y K. rac-i;^;^ 'f-yV'-> y 

U>'-tr;^ {1- (2-^^/U-4- (2-^u^:7^^/U) 
7?:::.;^) } ^ A v?^^ a y h\ rac-i^^ ^/U y 

U'^'-trx {1- (2-^f^/U-4- (3-'7'n^:7 3L^/P) 
-T'jz^/U') ) - tj^Av^:^' a y h\ rac-i^T* ^/l-i^ y 

U'V'-fc'X {1- (2-:3^^>'W-4- (4-yn^7itX.;U) 
-9*— ;u) ) ^J/l^-nzz.T^j^^y^^^) K. rac-e^;^^v't'i/y 

U'V'-K';^ {1- (2-:r.^^U-4- (4- >^ ^;=^ y /U) -f Vf^ 
nyu) ) >?/l-r3r:.r>A->?:?^ n y h\ rac" i^^ f^y^v- y U- 

:^-urx {i- (2-:E^y^-4-' (4- h y Tt^/i^v^y yw:^^:;:^ 

^/U'>y uv-f;^ {1- (2-n-:/n if/W4-:7 j; --./W >- 
T^jri/W) } i^yU=i:::^^7i=.v?^ o y rac-v^p< ^/U v' y 
U->'-t^>^ {1- (2-n->^nfcf/P-4- ioL-i"7^JV^) >- 
v^jn/u) } i/yuzijirir^ri,.:;^ □ y f.*^ rac- ;^ y 

ui^-tr;^ {1- (2-n->^p e/u-4- {^-i-y^ji^) 

=f:=./}^) } v^/Wn^i>A^x^a y h\ rac--^<^ ^/Wi^ y 
U'>'-tf>^ {1- (2~n-^n (2-;^fvWl-^:7^ 
./P) xf'VT'j^yU) ) i:;^/U3rLr>Avf^ a y h\ rac-v^^ 
f'/U'v'y U'>'-t^':?^ {1- (2-n-:7'p hf/u-4- (5-rir-:^>^ 
•^/U) v-7*n/u) } i;'/Uc3ni>A-:;f>:^n y Y\ rac-:^ 
y^/W-vy U^-fcT;^ {1- (2-n->^ae>'W-4- (9-r:^h 
^-tf^^^/U) >f >"7^::^yW) ) v^yV =j r> A P y h\ ra 
c-v^/5^/Ui^y UV-trx {1- (2-n-::^n tf/W4- (9-7 
rc-t-Vhy/W) -I'V^T^^/V) 1 -:^/V:^^^Av^i:^ n y 
V\ rac-v^^^yi^i^y u^-tr;^ (1- (2-i->^p fcVi'-4~ 
3^Ki:./UW*>'^='>'W) ) i^/U=3- r> Av^ii' P y rac- 



:>?7<f^/bv^y UV-tf::^ (1- (2-i->^a b'/UH- (a-':^ 
-O-T^n/u) ) -:^/U3r;r>^i;f^ci y rac- 

y'^/i^) -rVT^^/U) 1 p y rac- 

v?7<f'/l^e/'y UV-fcf:^ (1- {2'i'^u\f^i^-A- (2-y^ 

V\ rac-i^^'^/l^v^y UV^-e'j:^ {1- {Z-i--^ ^ /V-A- 

y K. rac-v>^^/U->y l^V-tr;^ {]- (2-i->^PtVP^ 
4- (9-r>^ h^-fe^/L') ^>-T^n/U) } 
iS'py h\ r8c-i^/«^^Uv^y U'V'-K';^ {1- (2-i-7'n 
i:Vu-4- (9-:7ii:':^>' h y /u) ^>-y^::i/u) ) i^/uzi=. 
ryj^iyi^u]) h\ rac-i^y -^yw-^y uV'ti'j:^ (1- (2-s 

y h\ rac-e>j^f^/ue^y wi/'-tr;^ {i- (2-s'>^^/w-4- 

(a-^>'^/^) ^l^y='=:./V) ) /U =i J:^ ^ u ]) 
h\ rac-v^;^^/l->'y U>--1^;:^ {l- (2-s- 3/^/1-4- 

(/3-:^7f^yu) >f:^f^ri/u) } >>/u=2 - .> a>^^^ p y 
rac->^-;'f^>'^C/y u^-ir^?. {1- {2-s-:/^yi--4- 

(8-;^^/^-9-':^>'^>'^) >'x:=^y^) 1 i^/u=>ri^7/N 
$^:^py h\ rac—:^j><f^/W^^y {l- (2-s->^ 

^/W4- (5-r-&-:^-::7'^/U) ^ ^'f':!:/^) ) v^yP3z:;-> 
Ai^^'py h\ rac-v^^^/Wv-y W^-trP^ {1- (2-s- 
y5'y^-4- (9-T>' h^ir:=^yW) ^^t^^/U) } iz/Wcn 
— r^Av^i^py K. rac-i>?;^^/P-'>y U'V'-tr::^ {1- (2 
-s->^^>'i--4- (9-:7^-^>' h y -r>"5^^yV') } v>y^ 

3^i5rAt^^^ny rac-v^y<^/U->y W'V'-e';^ {1- 

(2-n-<>'=r=-yU-4-"7i<;::i/L'>r ^v^jn/U) ) i^/i^zizLiy 
AS^^py K. rac-'::^7«^/^v-y U>'-kfX {l- (2-n- 
--:>-^>'k-4- (a-*:^:7^yu) ^ l^^-zu) ] -J^y^ncn ^7 
Ai^ri'py h% rac-Z^:^^/\^->]) {1- (2-n- 

:/f^yW4-:7 3i^/Wxf^ >^v^^/w) ) v^/v-c^ - a i/^j^ n 
y K. rac-e^^^y^^^'y U'^'-K'P^ {1- (2-n-:/^yW4- 

(a-^7^/w) -<>"7^=^/^) } v>/Urjnr^Avf>?' p y 
h\ rac-v^^^yUv-y uv-t^;:^ {1- (2-n-:/^yW4- 

(/3-"^:7^yW) ><>"=r;:i/U) } v?yU^^t> Ai^iJ^ P y 
K rac-^:^;><f'/l^t^y U-V-tr;^ {1- (2-n->^'?^/W4- 

{2-^^yW-l-':^:7^yb) ^v-v^riyu) } pjUz3-tyA 
v^^'py rac-v^;^^/Uv^y U^'-fcT::^ {1- (2-n-:/ 
^/L-4- (5-r-tr-:h:7^/i-) vTx^^/u) ) Zy/U:p^^ 

AS;?^py h\ rac-:^p«^/U->-y U^-K'^ {l- (2-n- 

:^^yu-4- i9-T> h^^^yi-) ^v-r^yu) } v^/^=j 
^'J'ixi^^rJ^py K. rac-:^;<f^/u>'y i-i^-kf:^ {l- (2 

p^'^At^^J' p y K. rac-*>?;^^;U'Vy u^'-tr:^ {i- 

i^^J^py K. rac-^^y ^/Uixy {i- (2-i-:/ 

^yV-4- ia-i-yf-zl-) ^-yy^^/u) ) i;?/L. r> A t;? 
^py h\ rac-i^p< f^-yUi/ y U>--tr>«. {1- (2-i-:7'^ 
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A'::^i:?nU K. rac-i^>^>'Uv'U {1- (2-i- 

r:7J^i^^uD h\ rac-i^^j^'f'yvt^U u^-kfJ^ {1- (2-i 

-:/^>'t'-4- (9-r>' h^-tm/V-) ^V-T^-yV) } 
-'^'Ai^^ti^ia y K. rac-e;^;*f^yU'>y U>^-e^ {I- (2 

-i-yf=-/^-4- (9-:7ai-^>' h yyw) -O-T^^/v-) ) i^/v 

:n::=,fyM.i^^ U ]) h\ rac- f'^P U U V- If ;^ {1- 
(2-^^3^--^>"^/^-4-37a-.^/^-f >^7*=/b') } iz/U-sii 

i>A-:>?:;^Dy rac-:^/^/^>y uv-f^ {i- (2- 

^;t-^>'=^/U'-4- (ci--:h7f'/P) ^ ) v^/us 

— fJ^A->?i^ny h\ rac-i^?^^r/l'->V l^^'-yf^ (I- (2 
-n-'>^^->;U-4->':c^yU>f >''5rr::.yw) } v?/U n i> A i^^^ 
i>By rac-i^p«f='/U^'y U'>'-tr;^ n- {2-n--^=2^ 

iJ'Dy h\ rac-y f^/W:7:nn/Pixy UV-b'X {1- (2- 

y K. rac-;^^7i^7 3:r:.yUv'y (1- (2-J-f^ 

/U-4- (a-':P:75=-/U) -O'T^rr./P) ) i^^ =i ^ 
o y h\ rac-;<'^/U>!^rcj:i/U->'y Uix-tTX {l- (2-^3^ 

r>Av?^^C2y K. rac-;^ ^/UT^xtJ^i/Uv^y w^'-e;^ {1 

- (2-rii^/^-4- (9->^3:'f V h yyw) ^:^^=^/u) } 

/U=a:=ii^ Ai^:?^ U y h\ rac- >^ oi ^/U y U'^'-hi'JP^l 

{1- (2-^^/U'-4-7ain/u-Y >"r^/p) ) 
AC^^J'ny rac-C^:7ai^/Wixy U^'-fx {1- (2- 

*i;^:J^py Kh rac-v?y'3:^>'PVy U:/-"^';*; {l- (2-^; 
f^;l'-4- (Q-rv- /i^) ^r^-x— yu) } v^;^3zi 
^>Av?^ay h\ rac-C^:7 3i— yUv'y U>'-tfx fl- (2 
-ji:^;W4- (9-:7 3i-;-> h y yv) ^^T^;:^/^) ) v^/V:3 
^C^Av^^py K, rac-t^:7ai:=^ywixy uv-b':?; {1- 

nnr^i^i^^ny rac-^^U>'-tr;^ {1- (2-^-^ 
/V'-4-7.n--/W >'r:=>'l-) ) v^yW3^»?Ai^jJ^n y 
Kx rac-p<^l^>'-e>^ {1- (2-;i^^/l^4- (a-^7f- 

UV-I^;^ {1- (2-Ji^/U-4-:7ai:=:yU>r Vt^— } 
/Pn;=:i^Ai^^ ti y rac-:!:^^!^^-^*^ {1- (2-Ji 

^ny K. rac-^^U'^-li'X {l- (2-n-:7'c3 tfyU-4- 

K. rac-^^p^^^y^y/l^^: WV-lfX {1- (2-j:^yU-4->^ 

^^/Uy/U^ U>'-lfX {1- (2-3^5^/1-4- (a-i^y'^ 

^/uy/u^ l^>-lfx {1- (a-n-yni t:VV-4-y'a::=i/W 
^--f^^/i^) } $;>yV3^iT> Ai^^ D y K. rac-i;?p« ^/l^X 



/P) ) :i^/P3:=.»>A>^^ □ y K. rac-v^pt ^;^X^riU' 
/u) } i^/P'nnr^AC^^' o y h\ rac-v?;><^yux^r^U 
>-t:*x (1- (2-n-J-f^/L.-4- O-^^^-rhv h y /u) -T:^ 
) i^/U3::z^A-:^^^P y rac-i^;>« "^^yUX^ 
— U^'-irx {1- (2-n-:/n l^/U-4-:7aii=./UW>"7^=. 

10 0 6 3] 3|s:3§?g-efi. ±1EC0 J: ^ /Jtfl:'&^IC*5V>T 
v?/u=r-«:>A^SSrf='^^!>A^JH, r^A^JSa, 
^<-^>?!>A^JB, ^J^v-^/u^ilai. ^nAi^ 

[0 0 6 41 m^m^^mit^i^. 

*)tttss*ffli.^sr<b t»-c^5o ±^<73<fc 9<t;*:^^ 

•CfflV^ibH5^^4^M'fk^^«. Journal of Organomet 
all ic Chem. 288(1985). ^63-67^. 3 — a^yy<^W^m 

m^^^mo, 320, 762 ^mmmisxx^^mm\cm cxmm 

cor/UA/=^i^>'T-feoT!>J;<. s 
6 8 7 ^>^««cC^?i;-$ttTl.>5J:d3fe-<>-if>':T=^tt<D 
W^r /U ^ ;=! A;**:^ ^^{L'^^T^ ^XhX^\ 
[0 0 6 61 tiJl5^^<7:>r/w5;/^-»^>'fi. 7^ci:x.J^T 
H5<7> J: -9 i: o r KiS-f 6 c ^ 1 6, 

;^c<*:;tt^J£fb-^r^V'5'A^^i^, «^/K^P 

y T/u^/L^r /I- ^ ^ A if<o^mT/^ 5 - ^ Af 

(2) -<>'-^>', h/u^v. -rh^b 

Vuy^l^t^^CO^W^^X^ h y T/U^^/WT/W'^^^A 

(3) ^Vi^^-, h/U:ii>'7'j;^cDjaE«:+-C h y 

r /p^^/wr /u ^ ^ A if <7>imT/i- ^ ^ fb'&ife 
[0 0 6 71 ^r/^^/=^i^>^l. '>m(r>mm!^ 

«nK5^^^*rLT*>J:i\ */t(Hlifc^^x/c±!!5c7:)r/u5: 

[0 0 6 8] rft'^j^^>^mmrr^^\^m\i^^inZ} 
mmT/x^^^^-^Mt^^tv.x^'X. hyy 

5^/WT/W^:=^l?A, h y J^^/WTyU^:=:i^A, I- y 
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— 'i^A^tCcifco K y tJT/^^/vr/w^^'^A, >?>^ 

/bT/V^::^i^i>.i7 D y v^Jc^/UTyW ^ ^ o y 

A/>^ K^-< K. ->?p<^/wT./W^-^Ap< h^>h\ 
K^i v?T/V:^/WT/^ ^ AT y " a K/ir 

[00 6 91 ctie>60^ib. h y r/V':^/wr/w^-i> 

A, hi) V^J' nr/U^/UT/U^r--.>A;«f5if^L< , h y 

p<^/i-r/u^r"^t>AAS4#(c»* Lvv :*yi:r/w^ y 

[0 0 7 01 

(i-C^Hg) ^ A ly (C5 H,„) , [II] 

5o ) 

[00 7 1 1 T/u^ /^^>'(Dmm^tiammmi^m^^ 

biV^mtAtl.X\i. ^^i^UV. 
cote, jc^/nc— '9=- t Ka:7^>'ifc^(?>^'- 

[0 0 7 21 *^9i'C)tji^^H5:ru'7-< vm^;t3ft43!K 

-r^r <ir^^$>$o ) t Lr«. WfDB^l -50 1 9 5 0 
^tl^ffl. *5r&B3|ii -5 0 2 0 3 6-^4^!:^, »M¥3~ 1 
7 90 0 5-^^^. 4#IP!¥3-1 7 9 0 0 6-^^Z^ai. # 
Pfl¥3-2 0 7 7 0 3-^<23j^. MfM^3 - 2 0 7 7 0 4 
^<m.. US-54771 S-^^^StW/jJiflrfcliteSttfcyV 



[0 0 7 31 /L--r;^e^.>: urii. h y 7ain/ix;tfD>. 

hyx (4~:7/Wyfn:7 3inyb) ^n^-, h y (p- h y 
/u) hy;^ (o-hyyw) tKov, h y >^ (3.5- 

j^^/U) Mg C 1 2, A 1 2O3, S i O2-A I 2 

(0 0 7 41 ^;^>'t4{b:^^i: tril. h y :7ain/p:;^ 

-h, h yn-y'f'/ur V^:=.!>A7^ (--0^7 

lO 0 7 51 :<7/U;t<^>'fl::^«^<b Urtt, K-r;t77K^ 

A (i-^/p-^Kt'^) /i^u-— h yn-^^^/WTV^^ 

e^A {l,^-J^-^f\^^^t; 1^^1:3) if-\y—V. h y n-:/^/U 

[0 0 7 6] JigecT) J: 9 flfr^^^jji^i:'^^ [a] ,^ 

t:'^ [C] ;fi-«|T^u5^^'A^b 

^ife (I^JIT [c] J b^m-t^^ht"^^^. ) i: 

UTfl. 0llxl^TB5-M:5^ [III] T*$n^W«r/i^ 

[0 0 7 71 R^„A 1 X3_„ - [III] 

So ) 

-h?d— [III] tc4oV^r. (ii^^Sfe 1 1 2<0 
n-:7^ti If/US, ><y:/nbvws. -ry^^'^/i-S. 

So 

(0 0 7 81 z.<r>^of^^^rfv^^^M\L^ [c] 

So h y y f-/i-T/u^=i»A, h y ^^/i^r/v^-'j^ 
A, hy-ry:/pe'/U'r/u^^!i^A, hy-ryy^^/i-r 

>rU:^r-,i>A. h y :^:5^^/Ur/V:?=^!>A, h y (2-rc^ 
/W'-^^V'^WT/W^ ^^A, h y v^V/PT/U^ ^^•Ji'A/^ 

^A/^ifcor^'v^— /i'r/v^:=^5^A, i^y ^yi-ryw^^i 

r^AiJ^py K. ^x^^n^/v-TyU^ ^'^A;?^ n y K. i/-r y 
yatVWT/W^ ::=.C7A^ny h\ v?>f y y^yvT/^ ^ n 
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[0 0 7 9J ^Jt^fifcr^i^^-'^AfL-e-i^ [C] h L 
T3a"-«3t [IV] -eife$ix6f[:'&^feS:;B^^'5>r.<b t 

R^,A 1 L3_.. [IV] 

OSiR^*3^. -OAlR^^a. -NR^^S. -Si 
2-C*5»9. R*^ R*\ R'2*5j:a^R'^f±^^^uS. J. 

^'^^/uS. ^y:y*nbr/u5. -^^-/i-S, sy;^*^ 

1 (OAl R'Va-n rS^itS^b-g^ife. fci^l^Etg 
A 1 OA I Et2 . (iso-Bu)2A I OA I (iso-Bu)2 

[0 0 8 0] ±3B~f^^ [III] ioi;ai [IV] -Q^^}^. 

l^$:h.5fk-&'»355^Ff$ L< . iRr(cR3&5^ yr/u^^/i-s-e 

ti. [A] . rit»[B-lJ (*fclii«5^[B-2j ) 

Tj«H^fmiCct<9j^!i5^ [c] ^^«ttjg^ffc:7f<^}ssa;^*/tii 

[GO 8 21 :^\^y ^i^%^mfm.<r>m%\^^^^hf\^^ 
^^^i^^ fij 

-2] ) tfSL^ [A] t^m^^^^t\ ;S^LB-lj 
[C] t^fS^L. »:l^-Cfi)c» [A] ^^ft-t^t^ rSL 



^ [A] t^^>[B-l] (*^ti/«^>[B-2] ) t€r?S^ 
i)5:i^-Cric» [C] ^m^^-t^i^^ 1*5^ 
[A] tf^m [C] t^riS^L. *:v^T^2^b)c5>[B-l] 

[A] coa^'ii, ^Kji o"«-i o-*^yw/y y 
h/^»*U<Jt 1 0*^-5 X 1 o'^^^^/i; y h/w-e*) 

[0 0 8 51 [B] b LT^5>[B-1] /5^.^(<^^nS 

ira^tcji, iS5>[B-l] tfi^TjT'/u^ -^i,7)t^ [A] 

0~ 1 0 0 0 0<^* L<ri 20 — 5000 i:/<^^ J: 5 
i::. *fc^:»[B-2] ;)5fflv>P>n5 «ir ^ [A] 
^;S:$>[B-2] <i:<o^;ult (Afe^ [A] /fig5>[B-2] ) 
iS»0. 0 1-1 0»*L<t^0. l-5<!:/j:^J;9 

[0 0 8 61 t&j^ [C] fi. ric^^ [C] 4'tOTyU^^^7 
AM^ (Ale) i:fifc5^[B-l] ff'^Tjr/^^ AJ^^ 

(AIb_,) t<om.^\t (AIc/AIr.,) il^O. 
0 2-2 0»* L< MCO. 2-1 OOfi'CiiJ.^ICIJr^l^T 

[0 0 8 7] ±id^5-^5^<^. l:'&^+'"C^g•S'brt><tv^ 
< fi- 2 o- 1 2 ot:-e^b«9 . ^i5*p$rafi I — I 0 0 0 

iJ-rfl. »*U<Ji5-6 0 O^^HUT^^o iS'&g^ 

[0 0 8 81 :$i%mxm^^hri^:^\^y ^ i^m^mm^ 

f*Tfc5«^5ZT-W9<*t-. ±.^n%^ [A] , [B] 

(008 91 nmmt \u.x\i.^^\jwm\Lmtm'^ l 

Tfi. in^u-v. ^^oewv-, i-:/^>/i:^cOa-^M<^ 
[0 0 9 0] ^/c:*5l§^'Ctl, ±ia(0<i:5^^:^i^:7-<>' 

[0 09 11 /cCi55:*:%0^-CfflV>e>n^:tU7^'>'S^ffl 

[0 0 9 2 1 ^^mxm^^bti^y^ - i-y^^- 
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Co 0 9 3 ] m^nmmm^. SfSffii^n^ifof^tiffi-^ 
[0 0 9 4] m^m&n. ^mm^m^mm^^m^ 

-25 ot:»*L<t*2 0 — 2 0 or-efo^ :: iiTisa^ 
-1 2 ot:»*L<(i2 0-1 oox^-ch^zti^'^m^ 

[0 0 9 5] ^^m^Ji. ii^. ^rn- 1 0 Okg/cm^ 
^rf ^ L < tiWm- 5 0 kg/cm^ OJI;^ K-Ctr/.^ t^ix-So 

[0 0 9 61 #6n«>:/cr tf WV- * V^A^ 

10 0 9 7] :^-%^-e(i. ±g2coi: 9^^>^t2 e'uv - 1- 
co^ItK^i;: ct 6 tss^^ W * ^ tt^^^ftifej T o r ^ J: 

10 0 9 8] [IT] ^13 v^nt^U'Vffl^t^ 

(A) ^ISSi^^PT^ntfUV'^, (B) :/oev>'.i- 

U'>' (A) «r6 0SLS%Ji^±9 0fifl:%*fl|cofiT?. y 
a e'uv* l->^f^v^>'i5^-^*S-&fr (B) ^riosa 
%eA±5 oSS%*SS«^S:-e-&^urv^^o 
10 0 9 9] C(7)J:5/^^y:/D eu^ffi^^iiji^^ti, 

I O 1 O 0 ] /ir^b^K y -l/n e uvm^'f <^jKftttJK y 
ynei^V (A) <^fi;6?9 OSg%*@x.^ 

m-f^ ^tt*5 J: a«l»>^ ^ *;/ ^tt/^ ^;iS(g: K LT 
[0 10 1] \'.U<r>x^tii'^\)':f^\f\^>mf&m\z\'i, 



bts: [I] JfeiSittzK!; UVJH>, tll] 

[0 10 2] z(r>^-')':/Q\^u>m&^m [II] ii. t 
^>'» [1] (D^^mP^^^^ttWim^WMhHX^.'-ho ^ 

y:/afefu> [1] t)^htg:i>mnmn. ^mi^xih^x 
-*^^*fef*:::«lJjl#$H-Cl^-c^> */tr<oS 
[I] o;i-®^^v-«:^p5li:. <i5^^<^:)?ife(cj:??=i 

u:7^> [I] t7fsV^^}^i^>'mf&(^ [IT] t;0>b. 

(1) «S&<42Hy T/newi^ [I] 

miSLify [II] ^^*»d:lLlcJ:9aSV-h4rJr$rit-r 

[0 104] z<D^miy-h^m9A;^^\'^itmA:^m^ 

(2) iKiBitt^Ky ^^neu-i^ [I] S:SS?fitt»ttlUT#b 

[II] ^sisufmL-csjjgt-So 

[0 10 5] z<r>mm->-'h^mn^^^^nmMyj\^}ic 

\'X^m\zmwL^x-^mwy^xh^\^\ 

(3) J^^B^Sfe^Ky :/nb-u>^ [I] ^^«:iqimu-C. IS! 

<^ [II] ^mm^m'r^^^h^^^Hx^i^mfiiiL^tz:^})^ 
^\f\^>mf&m [II] <o:7^yvA^8t»u #e>n;fcsi 

[0 10 6] (4) )teDli<42Ky T^tiei^^- [I] ^r^fil 

:7'n tfui^ffl^jfe [11] *ggiS4iftm-5;i>^fe-5t/^<i^a6 
?l?^Lfc7tf y ^tibft/>'*afife«y [II] <^7^/i^A$:«JS 

[0107] (5) SKftttJKy [I] 
At. 7f.^):fu\^u>mm [II] :7^7U'Ai:^e5iS^fiJ 

[0 10 8] *58q«^c:^5ffi^vw'/^i^^c:ib*v^r. 

t44fy:/Dbfu>' [I] Sooj^;9^t^, 5 — 200//miiF 
S L<lil 0 — 6 O/im. ^^)':fu\f\^l^UfSLm [II] 
IS<^i?^fiv 0. 1-5 0 /£m»*L<f±0. 5-2 0 4A 
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(0 10 91 4^^m\Z»^m'^y^/\^MZ:^l^X. &U 

\zf±, «t.*^i#nic:3-7fflF»*u<fi4-6f», «l>brf^nic 
3--1 2f?f»*L<(:i6-'i 0 ^(Dism-cmw^ ti^:i 

[0 1 10] 

tOl 1 n *fc*SI?^tc«^;Ky:/otfu>'«^>r^ 
/I'Afi. iSii^tt. m:^^y y^{±. m'yt3^y:^>'^^/j: 

[0 112] 

[0 1 13] C:/^^!^^ • i-:/'r>^:^a^A*m'a-f* 
(B) <04*i4i9iJ^] 

[0 114] (2) mm^m [17] 
(3) ^'T-m^^ (Mw/Mn) 

»^S^:fti (Mw/Mn) ^ y Jj^T tfcjWC P C - 1 

[0 1 1 5] 5^«I;<7^-6.H, TSK GNH HTT?*> 
;&5?At^^X*;J:fl|:^2 7 mm. 6 0 0 mmt?*? 

T (IftfflSga) 0.0 2 5Sg%*^l\ l.Oml/iJ' 
-C^i&^-y:. fiWS^ftO. lfiit%^L. B^^s^^Al: 
**5 0 0 /I 1 L. mmS^t bOTx||JB^gf^^l>>ho 
(0 1 16] ^^fi;iSMw< 1 0 0 0*5^tJ^Mw>4X 

10 0 o<Mw< 4x10® IcoiN-ct^T'i^yi^'y— y 
- ^ :^ /i-thffii^ ^ y X >- ^ rti ^ fco 
(0 117] (4) Bfll 
mfiK5>*B|lf^. 1 Omm0O^)^W1=t?;^2 0 Omg 

iBiI^EtMS 1 2 ot:. aj;^i^&»2 5. o smh z . 

^ h/l-itSl 5 0 0Hz. I^^yl-^— (ft i 5 0 OHz. 

/l-^»»9igL^n(]4. 2 s o ssiBij^aooo-s 



0 0 OlPlfOaiJ^^f^^cDT-CSa^eU. Z.<r>'Js^P V)Vt-^ 

[0 1 1 8] (5) jM,^?: (Tm) 

SSf (DSC) ) SrfflV^-CSlJJtLfco 
[0 1 1 9 J W5|£f*^5mg^r/l-^-'<>'tCgS46T2 0 0 

t*T'#(at. 2 oot:T-5 5>fa{*fift/tSfe, lot:/ 
5)^T— 4 Otr^TiftaU. -4 0lCt?5»BB»fSbfc 

1 ot:/'^-e#iai-6^.^«}B*«IJ:0*«e»t« 
[0120] (6) 
m^y%^>f£:< fc2 4P*ISJ»iaLytl¥:$ 1. Ommco:?' 

[0121] [1S^7 ^ 
(1) 

[0 12 2] (2) m^&(omnmt 
«l'j^:7^^uix^3 arws ot:{c:««fL. K 

[0123] <3) 'kMM. 
ASTM D 5 2 3 LriB!l3^ U/ho 

(4) ys^) y/^, 

ASTM D 1 8 9 4lCpML-C»|^L^. 
[0 12 4] (5) yos/=3e>:/tt 

ASTM D 1 8 9 sicqicrMjeu/t. 

(6) -JxJy^^y^^(Dm^m\L 
[0 12 5] (7) t-h->-/l-S|iBaffi 

ywAcojKy t'uwfl^^^ [II] mmwi± 
-efi*a^h>-tt. ^1 icTF-r^aaiS^-ib^^^'C, 2kg/'ciD^ 

[0 12 6] /l-$tt7^:7^yl-A;5Mb 
^tt^*T.l 5mm«OSi^tt>K-^«JBt«9H «-g<»>H-{Cov^ 
^ n;7.--.>;/ K;^b"— K3 0 Omra/min -Ct— 

[0 12 7] 

[jKii^^ij 1 J 

*^>lCS*«g^L'^ 2 y :y h/i^<D:t- h ^ 1^-^^^, ^ 

9 0 0ml. i-y^iy^ 6 0 g i±^^^. h y >r 
y>^^>'ur/u5^'>A^ 1 ^ y ^/u;tHi;t> 7ot:{c#za 

tyt^. i^>'4rft^?^Ur:±:BE7kg/cm^C(cL. p< 

^/l^T/l^:^ y :^ri^^^0. 3 0 ^ y =e/U, rac-ix^ ^/U-> 
yi^i^-if;^ ii- (2-;j''^/w4-:7 3LC=i/p-i-^>'T^^ 
yp) } t^yu^az^r^i^t^:^^ D y K*Z rigi^tCtfeSLT 
O. 00 1 ^ y^/^^;t. :/nH'U>'SriSggWlC^f&L 
r^IE^7kg/cni"GIC^^/^;$5 6 3 0 ^^fiOS'^trffo 

EiRL. 1 1 0t:t»l 2B*P.5«J3E«;j!«Uf-o 
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10 12 8] 7Ky'v- {z/ut'u^- • 

*fi-&i4i) t^ss.i g#e>ixfe, fi'e'^sttrJ:7 9kg 

• 7K!J / ^ ]) -"t/uz r • h r Vh-oft^ ^0)^^])-^ 
V^fc. «ffi3lttJ« [t?] 6 3(ll/g. i»/SLfi9 2nc 

1 tc;^j;--f„ 

10 12 9] 

immv^ 2-^-3] SSitt^ilc^^v^r. --^^i^vfi, 1-:/ 

lO 1 3 0] 

[tt:g^Sig^4] ^:«^tcS5^ismLyt2 y y h/wco^- 

7 kg/cm^GiC h U ^^/UT/i- ^ ^ » A 1 5 y ^yw. 
T*c»Wbr 0. 0 0 5 5 y T^oeu-v^^a 

TKy^-SrlHliRU. 1 1 0\:'C-i 2B#M«|E«;!»UfCp 
10 13 1] ^^biXitTi^ y 3 3 . 7 g T-*> »9 . fi 

4 kg' yf^V-^—y^ y^/U-Z r • h r -e*> 

3^-yu%^Wbri^^o SPMia [n] 1. 9 idi 
/g. i«^«:l 1 0t:-e^^o/i:o 4€^e>HVtsKy 

[0 13 2] 

(^i««?|l'-2] r^V^i^T-^yP^l^^y^Ts (T. 
Ij 9 6%. ^yvh-YV'f'-;/^^^;^ 1. SOJj^^/if yT'n 
fl-':^ [I] 2 4 Ot:!?^— KfrfiJ^L. 1 4 ot:i? 

[0 13 3] ^^nfc-y-h^SM^i: LTro>tDi± 
id, Tie<?5J:9)fc^i^y T^Di^u^M^!^ [II] ^StSL 
feo r>(V^ yi^^^^T^y^:^ (1.1.) 9 6%. 

h-fV-T^^/iS^:^ (2 3 0t:) 6.5. ia;^140'C 
V^A^Ky C/afcTU^-^Uj/ h 7 5ffiS%<^. ±?a 

^fjc (B) (PBR) h2 5mja%t. rtlfc^ 
^fioomsffljic:. Tv^ya 5,:^v;j^^jo. imm^ 
*3j:u^:^y 5/:/^jo. 1 6 saffl^BQ-a^Lx. i^m^-vt 



Lits. Jbsetos«e_hic 2 0 0 t:-c«i|H Lxms 

lO 1 3 41 iS^CV^THSv'-h^. 1 7 O'C-Cfill OffiP 

i-^- [1] ig (b. ip:S3Min09>i<y:7^neu 

v-ilfi^fti [II] m (t-hi^-zt-Ji) i:;if^P><?5~«jli 

[0 13 5] 

l^mmi] mmmnci6\,^x. ^^y ^'a tru^jfA^jfe 

T>9>'yj^^&^t^ (B) {C{^;tTit««iS«|4n?45 
[0 13 6] 

[SliteWs-o] r-f y^y ^r-r (i. 

I.) 96%. X/Uh><>"?^5/^;^6. 5cD*^d^y T'o 

[0 13 7]— BiJ(Dffffl«ic, ?^/uh^i^v'y^^ 
(2 30t;) 6.5. i«,'S;i 4 ot:cD^>'i/AxKy :/c7 

t'uv^u.;/ h 7 5mfi%<i:. ±iax-*iit$n^c:7^o 

• i-:?^v":/-7>':$^A^fi-^i^ (B) (PBR) 
iyK2 5ms%>. ntL^b-^&f 1 0 oi:SSB(c*n>r 
0. 1 EMffic^^rv-f^ir/n .y:^f->'i/^j*;i:u?o. 1 e<r>^ 

^bn:t^y eu'>'*ftj4Jcife [ii] ^ajfl§iaffi2oonc 
[0 13 8] ^ f^Msm^my^t^h^^r^^^.n^jzru 

[1] <!:?}?y :/aeu>'3^;Si^ [n] t^mm\^ 

W\i^^\^xmm^^^t\Z.X^ . 4 5 ^ rncO.-^^;Jf y 
T-al^U:/ [I] ® {&i^m) J?$5Mm</>^y y 

Dif u-^-jfl^a^to [II] m (fc-hv^-zv-s) <t;6>e>*^ 

[0 13 9] 

iit«e»j2i ^ifei53i3jc*5v>-c. a«jtwi-c#e>nfc^ 

neu> . l-r/r-^-^ vyAjt-fi'&i*: (B) {^if^i^-cit 

[0 14 0] 
[^1] 
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« 1 





1 






/ l>\ ra n n 

(qJ r D R 


lliftA 1 
7 6 
2 4 


7 7 
2 3 


8 1 

1 9 


(2) «A»ft [9] Ctf/o> 


1.63 


1.91 


1.65 


(3) Mw/Mn 


2.05 


3.40 


2.10 


U) B« 


KOO 


0.92 


1.02 


(5) Tm OC) 




9 2 


1 1 0 


1 0 3 


(6) ^aiLft (96) 


4 0 


4 8 


4 9 


m 

at 


(A) J|tU:/atfUV (K*96) 


7 5 


7 5 


7 5 




(B) PBR (Sft96) 


2 5 


Z 5 


2 5 






2 2 


2 2 


2 2 




Cll] fc-hS/-;^ Urn) 


3 


3 


3 




1.7 


1.5 


1.9 




K4 


1.2 


1.6 


(3) CH) 


122 


123 


122 


ymmm 


0.3 
0.3 


0.4 
0.4 


a3 
0.3 


(5) zfa^^y^rn. (g/cai) 


0.1 


0.3 


0.1 


(6) ^o^^yV^M^iit (q/oi) 


0.3 


0.6 


0.3 


C7> 


1 0 O^C 
1 0 5*0 
1 1 Ot) 
1 1 5*0 
1 2 0"C 
1 2 5ti 
1 3 O^C 
1 3 S'O 
1 4 0*t 
1 5 OtJ 


4 0 
1 0 0 

4 0 0 

5 1 0 
5 4 0 
5 0 0 
4 6 0 


5 0 
1 4 0 

3 5 0 

4 6 0 
4 6 0 
4 6 0 
470 
4 8 0 


3 0 

1 8 0 
5 1 0 
4 8 0 
4 8 0 
4 8 0 
4 7 0 



[0 1 4 il 1^2] 
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* 1 f-J-^*^ 





MA 3 








(B) PBR 


7 6 
2 i 


2 3 


ttB«2 

8 1 

1 9 


win 3 

8 5 

1 5 


(2) Cv] (dr/9> 


1.63 


1.81 


1.66 


1.67 


(3) Mw/Mn 


2.05 


3.40 


2.10 


2.18 


(O Btt 


1.00 


0.92 


1.02 


1.03 


(5J 


Tnpi CX) 


0 2 


1 1 0 


1 0 3 


1 1 0 


(6) IfrA^kft <9<) 


4 0 


4 8 


4 8 


5 3 


a 




7 5 


7 5 


7 5 


7 3 


s 




2 5 


2 5 


2 5 


2 5 






4 5 


4 5 


4 5 


4 S 




CII] t-hV-;hl (Mm) 


5 


$ 


5 


5 


(1) <») 


2.4 


^5 


2.0 


2. 1 


(2) ftUttCDfiWE^k CM) 


2.0 


18 


2.0 


ZA 


(3) (96) 


in 


lis 


117 


115 


(4) 


0.2 
0.2 


0.3 
0.2 


as 

0.2 


a2 

0.2 


(5) 


0.2 
hO 


0.3 
1.5 


0.2 

a3 


0.3 
0.3 




0.2 


0.3 


0.2 


0.3 




1.0 


1.5 


as 


as 


1 0 DX 

1 1 OtD 
t 2 OtJ 

1 a ox 

1 4 OV 
1 5 ox 
1 6 OX 


1 0 
1 6 0 
19 0 0 
2 13 0 
2 0 9 0 
2 4 0 0 


1 0 
8 0 
1360 
2 3 8 0 
2 3 7 0 
2 S 2 0 
2 3 6 0 


2 0 
1 00 
1130 
2 130 
2 0 9 0 
2 4 0 0 


2 0 
8 0 
9 0 0 
2 t 0 0 
1900 
18 9 0 
1980 



(5i)int.ci.** m^ntd^- ff^^mm^-^ fi ^m^Tftmm 

C 0 8 L 23/20 L C Z C 0 8 L 23/20 L C Z 
B2 9K 23:00 
B2 9L 9:00 
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